
(19) United States 
US 20090319401A1 

(12) Patent Application Publication (10) Pub. No.: US 2009/0319401 A1 
Rao et al. (43) Pub. Date: Dec. 24, 2009 

(54) TECHNIQUES FOR EFFICIENT 
ALLOCATION OF STOCK ITEMS 

(75) Gopal Rao, Union City, CA (US); 
Ricardo S. Ambrose, Washington, 
DC (US); Ben Chihaoui, Castro 
Valley, CA (US) 

Inventors: 

Correspondence Address: 
TOWNSEND AND TOWNSEND AND CREW 
LLP 
TWO EMBARCADERO CENTER, 8TH FLOOR 
SAN FRANCISCO, CA 94111-3834 (US) 

(73) Assignee: Oracle International Corporation, 
Redwood Shores, CA (US) 

(21) Appl. No.: 12/141,735 

300 

Y 320 

Y 
Determine size of largest-H 
available inventory sets 
quantity of items ordered 

330 

Inventory 
available? 

345 

Determine number of 
inventory items 

remaining 

Request 
Satisfied? 

NO 

38O 

to request 

Select inventory set 

Y Allocate selected items 

(22) Filed: Jun. 18, 2008 

Publication Classification 

(51) Int. Cl. 
G06Q 10/00 (2006.01) 

(52) U.S. Cl. .......................................................... 705/29 

(57) ABSTRACT 

Embodiments of the present invention provide techniques for 
determining one or more inventory items from an inventory 
for fulfilling an items order. In one embodiment, one or more 
sets of inventory items are selected from available inventory 
to fulfill orders in such a way that a minimum number of 
inventory item sets are allocated for fulfilling the order. This 
in turn reduces the number of picks that must be made when 
gathering inventory items for an order. The inventory items 
sets may include standard pack quantities and/or indivisible 
items. 
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TECHNIQUES FOR EFFICIENT 
ALLOCATION OF STOCK ITEMS 

BACKGROUND OF THE INVENTION 

0001. The present invention relates generally to inventory 
management systems and in particular to techniques for allo 
cating inventory items to fulfill orders. 
0002 Inventory management systems facilitate the moni 
toring of the quantity, location and status of inventory items. 
Inventory items may include any kind of physical asset, Such 
as merchandise to be sold by a retailer. Conventional inven 
tory management systems often include functionality for 
receiving of inventory items, for storing the inventory items in 
a storage facility, Such as awarehouse (putaway processing), 
for tracking of orders from customers requesting one or more 
of the inventory items, and for selecting inventory items to be 
used to fulfill orders (picking). 
0003 Inventory items may be received and/or stored in a 
warehouse or other storage facility in various sized lots, or 
sets, of inventory items. For example, inventory items may be 
received and/or stored at the warehouse in standard pack 
quantities (SPOs). Standard pack quantities are predeter 
mined numbers of inventory items that are shipped together 
as a package. Such as by the case, by the box, or by other 
predetermined number of inventory items. An inventory may 
be offered for purchase in various sized standard pack quan 
tities, and the number of inventory items that comprise a 
standard pack quantity may vary for different types of inven 
tory items and/or for inventory items from different manufac 
turers. Standard pack quantities may be broken down into 
smaller subsets of inventory items and/or into individual 
inventory items for storage in the warehouse and/or when 
picking inventory items to fulfill orders. 
0004 Inventory items may also be received and/or stored 
in user-grouped sets of inventory items that comprise a plu 
rality of individual inventory items grouped together into 
manageable units. User-grouped sets of inventory items may 
comprise standard pack quantities, non-standard pack quan 
tities, or individual inventory items grouped together to form 
an inventory item set. For example, inventory items may be 
palletized to facilitate handling and storage of the inventory 
items by shipping and/or warehouse personnel. Pallets of 
inventory items can be shipped and stored together as a unit 
rather than having to ship and store individual each of the 
individual inventory items as a separate unit. Like SPQs, 
user-grouped sets of inventory items may be broken down 
into smaller subsets of inventory items and/or into individual 
inventory items for storage in the warehouse and/or when 
picking inventory items to fulfill orders. 
0005. Some inventory items may also be received and/or 
stored in indivisible lots. Indivisible lots, unlike the SPQs or 
user-grouped sets of inventory items described above, cannot 
be broken down into smaller sets of inventory items when 
picking inventory items to fulfill orders. For example, an 
indivisible inventory item may comprise 921 feet of steel 
cable stored on a spool, the entire spool of 921 feet of steel 
cable would be sold in its entirety, because it would be 
impractical to subdivide the spool of wire into smaller lengths 
of wire at the warehouse. As another example, a batch of 
microprocessors may be treated as an indivisible inventory 
item, and the entire batch will be sold only in its entirety. 
0006. As indicated above, inventory items are often stored 
in a warehouse or other storage facility, and warehouse per 
Sonnel, or in Some instances, automated inventory systems, 
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must gather (pick) inventory items or sets of inventory items 
from various storage locations in the warehouse or storage 
facility to fulfill each order. Picking of inventory items allo 
cated to an order can be a labor intensive process, and con 
ventional inventory managements systems do not provide for 
efficient handling of inventory items stored in standard pack 
quantities and indivisible quantities to minimize the number 
of picks that must be made when gathering inventory items 
allocated to an order. Consequently, due to inefficient alloca 
tion and picking of inventory items, warehouse operations 
may be significantly impacted resulting in slower order pro 
cessing and fulfillment. Accordingly, techniques that provide 
for more efficient allocation of inventory items to orders are 
desired. 

BRIEF SUMMARY OF THE INVENTION 

0007 Embodiments of the present invention provide tech 
niques for determining one or more inventory items from an 
inventory for fulfilling an items order. In one embodiment, 
one or more sets of inventory items are selected from avail 
able inventory to fulfill orders in such a way that a minimum 
number of inventory item sets are allocated for fulfilling the 
order. This in turn reduces the number of picks that must be 
made when gathering inventory items for an order. The inven 
tory items sets may include standard pack quantities and/or 
indivisible items. 
0008 According to an embodiment of the present inven 
tion, a method for allocation of inventory is provided. The 
method includes receiving a request for one or more inventory 
items, and accessing available inventory information identi 
fying a plurality of inventory items available for fulfilling the 
request. The plurality of inventory items are grouped into one 
or more inventory item sets and inventory item set comprises 
one or more inventory items. Each inventory item set also has 
a divisibility indicator associated with it that indicates 
whether a breakup of the inventory item set into one or more 
Subsets is permitted. The method also includes selecting 
inventory item sets from the inventory information that may 
be used to fulfill the inventory request with a minimum num 
ber of inventory item sets, and outputting the grouping of 
inventory sets to be gathered to fulfill the request. 
0009. According to another embodiment of the present 
invention, an inventory management system is provided. The 
inventory management system is configured to receive a 
request for one or more inventory items, and access available 
inventory items data identifying available inventory items. 
The available inventory items may be grouped into inventory 
sets comprising one or more inventory items. Each inventory 
set comprises one or more inventory items, and each inven 
tory set includes an indicator includes a divisibility indicator 
that indicates whether the inventory item set may be divided 
into one or more Subsets. The inventory management system 
further is further configured to determine inventory sets from 
the available inventory that may be used to fulfill the inven 
tory request. The inventory management system is also con 
figured to select a grouping of inventory sets from the avail 
able inventory that satisfies the inventory request with a 
minimum number of inventory sets. The inventory sets may 
be located in a plurality of locations within the warehouse. 
The inventory management system also configured to output 
the grouping of inventory sets to be gathered to fulfill the 
request. 
0010. According to another embodiment of the present 
invention, an inventory management system is provided. The 
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inventory management system is configured to receive a 
request for one or more inventory items and to access avail 
able inventory information identifying a plurality of inven 
tory items available for fulfilling the request. The plurality of 
inventory items may be grouped into one or more inventory 
item sets and each inventory item set comprises one or more 
inventory items. Each inventory set may comprise one or 
more inventory items, and each inventory set includes an 
indicator includes a divisibility indicator that indicates 
whether the inventory item set may be divided into one or 
more Subsets. The inventory management system is further 
configured to determine inventory item sets from the inven 
tory information that may be used to fulfill the inventory 
request with a minimum number of inventory item sets and to 
output the inventory sets to be gathered to fulfill the request. 
0011. According to another embodiment of the present 
invention, a computer readable medium storing a plurality of 
instructions for controlling a data processor to perform one or 
more tasks. The plurality instructions includes an instruction 
that causes the data processor to receive a request for one or 
more inventory items and an instruction that causes the data 
processor to access available inventory information identify 
ing a plurality of inventory items available for fulfilling the 
request. Each inventory set may comprise one or more inven 
tory items, and each inventory set includes an indicator 
includes a divisibility indicator that indicates whether the 
inventory item set may be divided into one or more subsets. 
The plurality of instructions further comprise an instruction 
that causes the data processor to determine inventory item 
sets from the inventory information that may be used to fulfill 
the inventory request with a minimum number of inventory 
item sets, and an instruction that causes the data processor to 
output the inventory sets to be gathered to fulfill the request. 
0012. Other features and advantages of the invention will 
be apparent in view of the following detailed description and 
preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is an illustration of the layout of a typically 
warehouse for storing inventory items. 
0014 FIG. 2 is a flowchart illustrating a method for allo 
cating inventory items to fulfill a request according to an 
embodiment of the present invention. 
0015 FIG. 3 is a flowchart illustrating a method for allo 
cating inventory items stored in standard pack quantities and 
user-defined quantities to satisfy an order according to an 
embodiment of the present invention. 
0016 FIG. 4 illustrates allocating inventory items to sat 
isfy an order for inventory items stored in standard pack 
quantities and user-defined quantifies according to the 
method illustrated in FIG.3 according to an embodiment of 
the present invention. 
0017 FIG. 5 is a flowchart illustrating a method for allo 
cating indivisible inventory item sets to satisfy an order 
according to an embodiment of the present invention. 
0018 FIGS. 6A and 6B illustrate allocating indivisible 
inventory items to satisfy an order comprising indivisible 
inventory item sets according to the method illustrated in FIG. 
5. 
0019 FIG. 7 is a block diagramofan computer system that 
can be used to implement the techniques for efficiently allo 
cating inventory items described above according to an 
embodiment of the present invention. 
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0020 FIG. 8 is a block diagram of an inventory manage 
ment system according to an embodiment of the present 
invention. 
0021 Embodiments of the invention are described here, 
with reference to the figures. Where elements of the figures 
are called out with reference numbers, it should be under 
stood that like reference numbers refer to like elements and 
might or might not be the same instance of the element. 

DETAILED DESCRIPTION OF THE INVENTION 

0022. In the following description, for the purposes of 
explanation, specific details are set forth in order to provide a 
thorough understanding of the invention. However, it will be 
apparent that the invention may be practiced without these 
specific details. 
0023 Embodiments of the present invention provide tech 
niques for selecting inventory items from available inventory 
to fulfill orders with a minimum number of inventory item 
sets in order to reduce the number of picks that must be made 
when picking inventory items for an order. The inventory 
items sets may include standard pack quantities, user 
grouped sets, and/or indivisible items. 
(0024 FIG. 1 illustrates a layout of a warehouse 100 for 
storing inventory according to an embodiment of the present 
invention. Incoming Stock items 110 are received in receiving 
areas 115. Incoming stock items 110 are inventory items that 
are being sent for storage in warehouse 100. In the embodi 
ment depicted in FIG. 1, incoming stock items 110 are sorted 
and stored in four rows along the length of warehouse 100. 
Each row of stock is separated by an aisle to facilitate the 
placement of incoming inventory items and the removal of 
inventory items being gathered to fulfill orders. 
0025 Row 130 is used to store bulk inventory items sets. 
Bulk inventory item sets typically include larger quantities of 
inventory items grouped together to facilitate shipping and/or 
storage of the inventory items. Bulk inventory item sets may 
comprise multiple sets of inventory items grouped into stan 
dard-pack quantities and/or may also include user-grouped 
sets of inventory items that are not grouped into standard pack 
quantities. For example, a bulk storage area of a warehouse 
might include standard pack quantities of widgets, such as 
boxes and/or cases of widgets, that have been palletized (mul 
tiple cases and/or boxes of widgets shrink-wrapped together 
and stored on a pallet). Bulk item storage may also include 
indivisible lots of inventory items, such as bales of wire or 
batches of microprocessors, that are sold only in their entirely. 
Each indivisible inventory item is assigned a unique identi 
fier—a license plate number (“LPN”) when the indivisible 
inventory item is received at the warehouse. 
0026. In the embodiment depicted in FIG. 1, rows 140 and 
150 are used to store standard pack quantities. As an example, 
a soft drink may be stored available in six packs—standard 
pack quantities comprising six containers, such as cans or 
bottles, of the soft drink. An inventory item may be available 
in more than one standard pack quantity. For example, soft 
drinks may be available both in six packs comprising six 
containers of the soft drink and in cases comprising 24 con 
tainers of the soft drink. Row 140 may be used to store cases 
of inventory items. Each case may include multiple boxes of 
inventory items. Row 150 may be used to store boxes of 
inventory items. Each box may include multiple inventory 
items. 
(0027 Row 160 may be referred to as “each” storage, 
because individual inventory items comprising the Smallest 
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saleable stock unit are stored in this storage area. Some bulk 
items and/or standard pack quantities may be broken up into 
smaller units and/or into individual inventory items. Ideally, 
however, the standard pack quantities and bulk items will not 
be divided up unless necessary to fulfill an order. Further 
more, according to an embodiment of the present invention, a 
divisibility tag may be associated with each inventory item 
sets that indicates whether the inventory item set is divisible. 
0028. To illustrate how warehouse 100 might be used, the 
following example is provided. According to an embodiment 
of the present invention, warehouse 100 may be used by a 
mobile phone manufacturer to store phones to be shipped to 
various retailers. The manufacturer delivers the mobile 
phones to warehouse 100 and the entering stock 110 of 
mobile phones are brought into receiving areas 115 to be 
sorted and stored. Some of the mobile phones arrive at the 
warehouse palletized in order to facilitate handling. Each 
pallet may include 10 cases of mobile phones, each case 
including 10 boxes of mobile phones, and each box including 
10 individual mobile phones. Thus, each case includes 100 
mobile phones and each pallet includes 1000 mobile phones. 
As the pallets of inventory items are received, some of the 
pallets may be stored in bulk storage 130, while other pallets 
of mobile phones may be subdivided into cases and stored in 
row 140. Some of the cases may also be broken down into 
boxes and the boxes stored in row 150. Furthermore, some of 
the boxes may be broken down into individual mobile phones 
and the individual mobile phones stored in row 160. 
0029 When an order is received, inventory items are allo 
cated to the order and these inventory items are gathered from 
one or more storage areas of the warehouse. This gathering 
process is also known as "picking the inventory items. 
According to an embodiment of the present invention, the 
picking process may be performed by warehouse personnel 
who manually gather items from one or more areas of the 
warehouse in order to fulfill orders. According to other 
embodiments, the picking process may be automated, where 
a mechanical or robotic inventory retrieval system gathers 
inventory items from the warehouse. The gathered items are 
taken to fulfillment areas 125 where the orders areassembled. 
Outgoing orders are shipped to customers as outgoing ship 
ments 120. 

0030. One skilled in the art will recognize that the layout 
of warehouse 100 illustrated in FIG. 1 is merely one example 
of a warehouse that may be used with embodiments of the 
present invention. 
0031 FIG. 2 is a flowchart illustrating a method 200 for 
allocating inventory items for an order according to an 
embodiment of the present invention. Method 200 begins 
with step 204. At step 204, a request or order for an inventory 
item or items is received. For sake of simplicity and clarity in 
describing an embodiment of the present invention, it is 
assumed that the request received in 204 is for a single type of 
inventory item. This is however not intended to limit the scope 
of the present invention. In alternative embodiments, a 
request may be received formultiple types of inventory items. 
For example, an order may be received for fifty laptop com 
puters or for one thousand meters of copper cable, and the 
like. 
0032. At step 206, available inventory items data is 
accessed. According to an embodiment of the present inven 
tion, available inventory items data may be stored in a rela 
tional database, such as an inventory item database (e.g., 
inventory item database 730 depicted in FIG. 7 and described 
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below). In alternative embodiments, the available inventory 
items data may be maintained in multiple relational databases 
and/or may be stored on multiple remote and/or local data 
SWCS. 

0033 According to an embodiment of the present inven 
tion, the available inventory items data may be selected based 
upon a set of predefined picking rules. The order is processed 
using the picking rules and the rules engine selects available 
inventory that satisfies the picking rules. The rules engine 
may, for example, construct and execute queries to retrieve 
available inventory items data from a relational database Stor 
ing inventory data. According to an embodiment of the 
present invention, available inventory items data is gathered 
by the rules engine and is then provided to an allocation 
module that is configured to select inventory items from the 
available inventory items data to be allocated to the order. 
0034. At step 208, additional stock-related information 
and order-related information is accessed. For instance, the 
additional information may include units of measure for the 
inventory items ordered. As an example, computer micropro 
cessors might be ordered in batches comprising one or more 
microprocessors, while steel cable might be sold in spools 
measured in liner feet or meters of cable. Other information, 
Such as order tolerances may also be accessed, such as maxi 
mum and minimum thresholds on the number of inventory 
items that may be allocated to an order. Tolerances may, 
according to some embodiments, be specified with the order 
and/or may be obtained from customer profile information 
associated with the customer that made the request for inven 
tory items received in step 204. Customer profile information 
may be stored in the inventory management system, Such as 
in. For example, a customer profile may specify tolerances for 
one or more specific types of inventory items while providing 
default tolerances that may be applied to orders for other 
types of inventory items. The additional stock-related infor 
mation and order-related information may be stored in a 
database, such as inventory item database 730, described 
below. 

0035. At step 210, a determination is made whether the 
inventory item or items requested in step 204 are stored in the 
warehouse in standard pack quantities or user-grouped sets of 
inventory items. When allocating items to fulfill an order, 
different allocation methods may be used for inventory items 
stored in the storage facility in standard pack quantities or 
user-grouped sets of inventory items than for inventory items 
stored in the storage facility in indivisible units. For items 
stored in the warehouse in standard pack quantities or user 
grouped sets of inventory items, a greedy allocation method 
may be used to allocate inventory items to fulfill an order. 
According to the greedy allocation method, inventory items 
are allocated in on or more iterations, and at each iteration, a 
largest available set of inventory items that is less than or 
equal to the remaining number of inventory items to be allo 
cated in response to the request are allocated to the request. 
The set of inventory items that may comprise a standard pack 
quantity, a user-grouped sets of inventory items, or an indi 
vidual inventory item. Iterations are performed until the 
requested number of inventory items are allocated to the order 
(or quantity of inventory items within an acceptable threshold 
has been allocated) or no more available inventory is available 
to allocate to the order. 

0036. In contrast, if the requested inventory item or items 
are stored in the warehouse in indivisible lots, a minimum 
deviationheuristic allocation method may be used to allocate 
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inventory items to fulfill an order. According to the minimum 
deviation heuristic allocation method, indivisible inventory 
items are allocated in one or more iterations, and at each 
iteration, a set of indivisible inventory items are considered 
and one or more indivisible inventory items are allocated 
from the set of indivisible inventory items. Iterations are 
performed until the requested number of inventory items are 
allocated to the order (or quantity of inventory items within an 
acceptable threshold has been allocated) or no more available 
indivisible inventory items are available to allocate to the 
order. Thus, unlike the greedy allocation method, where a 
largest inventory item set is selected at each iteration, mul 
tiple indivisible inventory items may be allocated at each 
iteration of the minimum deviation heuristic allocation 
method. 

0037. If the inventory items requested are stored in the 
warehouse in standard pack quantities or user-grouped sets of 
inventory items, method 200 proceeds to step 220 where 
available inventory items that are stored in standard pack 
quantities or user-grouped sets of inventory items are allo 
cated to the order. Otherwise, process 200 continues to step 
270 where inventory items stored in indivisible lots or non 
standard pack quantities are allocated to the order. 
0038. At step 220, the available inventory items data 
accessed in Step 206 is grouped by warehouse Zone and by 
location identifier. Location identifiers are unique identifiers 
associated with a physical storage location within a ware 
house or other storage facility. According to various embodi 
ments of the present invention, the granularity of the location 
identifiers may vary. For example, according to one embodi 
ment of the present invention, a location identifier may be 
associated with a particular aisle of storage in a storage facil 
ity, while in other embodiments of the present invention, the 
location identifier may be used to identify a specific storage 
bin on a particular shelf of a particular aisle of the storage 
facility. 
0039 Location identifiers facilitate picking of items in the 
warehouse (or any storage facility) by identifying the physi 
cal locations in the warehouse or storage facility where one or 
more items allocated to fulfill an order can be found in the 
warehouse. According to some embodiments, location iden 
tifiers may be used by warehouse personnel to manually pick 
inventory items that have been allocated to an order. In other 
embodiments, location identifiers may be used by an auto 
mated system to pick inventory items from storage locations 
in the storage facility identified by location identifiers. After 
the completion of step 220, method 200 continues with step 
222. 

0040. At step 222, a predetermined set of one or more 
predetermined filter conditions may be applied to the avail 
able inventory items data determined in 206 to reduce the 
amount of inventory items data used for further processing. 
Application of the filter conditions is intended to eliminate 
records that fall outside of the filter conditions thereby reduc 
ing the information used to perform allocation processing. 
This improves the speed and efficiency of the allocation pro 
cess. When determining whether to eliminate a record, the 
filter conditions consider the available inventory in terms of 
standard pack quantities or user-defined quantities. For 
example, if a record indicates that 200 available widgets are 
available, and that the widgets are stored in boxes of 10 
widgets each, then 20 boxes of widgets would be available for 
allocation. The filter conditions would treat each box as an 
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indivisible inventory item to be allocated as a whole when 
determining whether to eliminate a record. 
0041 Various different types of filter conditions and/or 
combinations of filter conditions may be applied. In one 
embodiment, the filterconditions eliminate records where the 
total number of indivisible inventory items is greater than an 
allowable maximum threshold associated with a request for 
inventory items so that those records will not be considered 
upon execution of the greedy allocation method. In another 
embodiment, the filterconditions eliminate records where the 
available quantity that is less than the requested number of 
inventory items. The available quantity for a record may be 
less than the number of inventory items represented by the 
record, because inventory items may have been allocated to 
another order and/or may have been picked (e.g., moved to 
fulfillment areas 125 where inventory items are assembled for 
delivery to customers). The selection process of method 200 
may be performed in multiple iterations and the number of 
available inventory items may decrease due to allocation and/ 
or picks of available inventory items as well as putting away 
of inventory items (e.g., introduction of additional inventory 
items into storage locations in the warehouse or movement of 
inventory items between storage areas). Accordingly, after 
step 222, a set of filtered available inventory items data 
remains comprising data for inventory items that satisfy the 
filter conditions. This filtered inventory items data will be 
processed by the greedy allocation method. 
0042. At step 224, agreedy allocation method is applied to 
the filtered inventory items data determined in 222 to deter 
mine one or more inventory items to be allocated to fulfill the 
request received in step 204. An implementation of a greedy 
allocation method according to an embodiment of the present 
invention is illustrated in FIG.3 and is described below. After 
completing step 224, method 200 continues with step 290. 
0043. At step 270, the available inventory items data 
accessed in step 206 is sorted by a unique identifier and by 
location identifier, such as a warehouse Zone. As described 
above, each indivisible inventory item is assigned a unique 
identifier a license plate number (“LPN”) when the indi 
visible inventory item is received at the warehouse. Each 
indivisible inventory item is also associated with an inventory 
units value that indicates the number of inventory units that 
comprise the indivisible inventory item. The inventory units 
value is used to measure and compare indivisible inventory 
items for possible allocation in response to a request for 
inventory items stored in indivisible lots. Different types of 
inventory units may be used for different types of indivisible 
inventory items. As an example, a warehouse may store 
spools of steel cable that sold by length (e.g. in meters or feet) 
where the spools are sold only in their entirety. As another 
example, a warehouse may store batches of microprocessors 
where the number of microprocessors in each batch may vary 
and where the batches are sold only in their entirety. The 
inventory units in this is example is a microprocessor and 
each batch may comprise one or more microprocessors. 
0044) Every LPN is also associated with a location iden 

tifier that identifies the physical location in the storage facility 
where the indivisible inventory item or non-SPQ inventory 
items is stored. The location in the storage facility facilitates 
picking of indivisible inventory item or non-SPQ inventory 
items allocated to an order. After completing step 270, 
method 200 continues with step 272. 
0045. At step 272, a subset of the available records are 
selected based upon a set of preferences associated with the 
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customer that made the request for the inventory items 
received in step 204. The user preferences may include a 
maximum and/or a minimum number of inventory units that 
a customer will accept. A customer may elect to receive more 
or less than the number of inventory items requested in an 
order. The maximum number of inventory units provides an 
upper limit on the number of inventory items that the cus 
tomer will accept for an order. According to an embodiment, 
the maximum and minimum number of inventory items that a 
customer may accept may be defined as percentages. For 
example, according to one embodiment of the present inven 
tion, the maximum number of inventory units that a customer 
will accept may be set to 20% more than the number of 
inventory units requested in an order. Likewise, the minimum 
number of inventory units that the customer will accept may 
be set to 10% less than the number of inventory units 
requested in an order. Thus, if the customer requests 100 units 
of a particular inventory item, the customer would accept 
anywhere between 90 and 120 inventory units for fulfilling 
that request. After completing step 272, method 200 contin 
ues with step 274. 
0046. At step 274, minimum deviationheuristic allocation 
method logic is executed to select indivisible inventory items 
to be allocated to fulfill the request received in step 204. An 
implementation of minimum deviation heuristic allocation 
method according to an embodiment is illustrated in FIG. 5 
and is described in detail below. After completing step 274, 
method 200 continues with step 290. 
0047. After steps 224 and 274, the order received in 204 
has been allocated inventory items to fulfill the order. At step 
290, post-allocation processing logic may be performed. 
Post-allocation processing may include informing warehouse 
personnel and/or an automated inventory item retrieval sys 
tem to retrieve inventory items that have been selected to 
fulfill the order received in 204. In case where the order could 
not be successfully fulfilled, processing in step 290 may also 
involve providing an indication that the request could not be 
fulfilled from the available inventory. A reason why the order 
could not be fulfilled may also be provided. After completing 
step 290, method 200 terminates. 
0048 FIG. 3 is a flowchart illustrating a method 300 for 
allocating inventory items to an order stored in standard pack 
quantities and/or user-defined quantities using a greedy allo 
cation method according to an embodiment of the present 
invention. Method 300 may be performed by software (e.g. 
computer program code) executed by a processor, by hard 
ware, or a combination thereof. 
0049 Method 300 begins with step 320. According to an 
embodiment, prior to entering method 300, available inven 
tory item data is accessed, such as in step 206 of method 200, 
and the available inventory item data is grouped by ware 
house Zone and by location identifier such as in step 220 of 
method 200, described above. For example, the available 
inventory data may be grouped into sets corresponding to 
bulk storage, case storage, box storage, and "each storage 
areas of a storage facility, such as is illustrated in FIG. 1. 
0050. According to an embodiment of the present inven 

tion, the available inventory items data used by method 300 
may be presorted to facilitate processing and to minimize the 
number of picks necessary to gather the inventory items allo 
cated to the order. For example, the inventory items may be 
Sorted on the sizes of the standard pack quantities or user 
defined quantities. For example, in one embodiment, sorting 
may be performed in descending order by the number of 
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inventory in each standard pack quantity or user-defined 
quantity Such that standard pack quantities and/or user-de 
fined quantities with larger sizes are towards the head of the 
sorted order and those with smaller sizes are towards the tail 
of the sorted order. This helps to minimize the number of 
individual inventory item sets that must be picked after allo 
cation is complete. 
0051. As described above, inventory items are allocated in 
on or more iterations according to the greedy allocation 
method, and at each iteration, a largest available set of inven 
tory items that is less than or equal to the remaining number 
of inventory items to be allocated in response to the request 
are allocated to the request. The set of inventory items that 
may comprise a standard pack quantity, a user-grouped sets of 
inventory items, or individual inventory items. Iterations are 
performed until the requested number of inventory items are 
allocated to the order (or quantity of inventory items within an 
acceptable threshold has been allocated) or no more available 
inventory is available to allocate to the order. 
0052. In step 320, a largest available inventory item set 
size comprising a number of inventory items less than or 
equal to the number of inventory items remaining to be allo 
cated to the order is identified. This is done to minimize the 
number of picks that will need to be made when gathering the 
inventory items allocated to the order. This also avoids having 
to unnecessarily break up larger inventory item sets, which is 
labor intensive and inefficient because any remaining inven 
tory items from larger inventory item sets that are not allo 
cated to the order would have to be moved to an appropriate 
storage location in the warehouse and the location informa 
tion associated with those items would also need to be 
updated. 
0053 For example, let's assume that an order is received 
for 48 widgets and the inventory to be used for fulfilling the 
order is stored in a warehouse with a layout similar to that 
described in FIG. 1. For example, the warehouse may be 
divided into four storage areas: an area for storing bulk inven 
tory item sets (row 130), an area for storing cases of 50 
widgets (row 140), an area of storing boxes of 10 widgets 
(row 150), and an area for storing individual inventory items. 
In this scenario, inventory item sets from the bulk storage area 
130 comprising 500 items each and inventory item sets from 
the case storage area 140 comprising 50 items each would not 
be considered in step 320 for allocation to the order because 
the size of each inventory item set (i.e., the number of inven 
tory items in the inventory item set) stored in 130 and 140 is 
larger than the number of inventory items requested in the 
order. Instead, inventory item sets stored in box storage area 
150 comprising 10 items each and individual inventory items 
stored in “each' storage area 160 would be considered for 
allocation to the order. The available inventory item sets from 
bulk storage area 130 and case storage area 140 are initially 
ignored, because breaking up of larger sets of inventory items 
to satisfy orders for Smaller quantities of items may be 
extremely inefficient. For example, if a bulk inventory item 
set were broken up to satisfy the order for 48 inventory items, 
the remaining 452 inventory items would have be moved to 
other storage areas within the warehouse and the location 
information related to those items would have to be updated. 
The remaining 452 inventory items might be broken up into 9 
cases of 50 inventory items each to be stored and in case 
storage area 140 and the remaining 2 inventory items placed 
in "each' storage area 160, or the remaining inventory items 
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might be broken up into 45 boxes of 10 items each and stored 
in box storage area 150 with the remaining 2 inventory items 
stored in “each area 160. 
0054. Upon completing step 320, method 300 proceeds to 
step 330 where a determination is made whether any available 
inventory item sets were identified in step 320. If no available 
inventory items sets were identified, method 300 proceeds to 
step 365. Otherwise, method 300 proceeds to step 340. 
0055. At step 340, an inventory item set is selected from 
the available sets of inventory items. As described above, a 
largest available inventory item set is selected. For example, 
if 48 widgets are ordered and the available inventory com 
prises at least 2 cases of 50 widgets each, four boxes com 
prising 10 widgets each, and 100 individual widgets stored in 
the “each are of the warehouse, the largest available set size 
that would be selected would be boxes. The largest available 
inventory item set size identified in step 320 would be boxes. 
Thus, in step 340 an available box of widgets would be 
selected for allocation to the order. 

0056. In an embodiment of the present invention, when an 
inventory item set is selected, the inventory set is marked in 
the system as “selected so that the inventory set is not acci 
dentally allocated to another request while the current request 
is being processed. After completing step 340, method 300 
proceeds to step 345. 
0057. At step 345, the number of units that still need to be 
allocated in order to fulfill the order are determined. In one 
embodiment, this is done by aggregating the number of units 
in the inventory sets that have already been selected for the 
order in 340 and Subtracting the aggregated quantity from the 
quantity of inventory items requested in the order. Method 
300 then proceeds to step 350. 
0058. At step 350, a determination is made whether the 
order had been completely fulfilled. In one embodiment, the 
order is considered to be completely fulfilled if the number of 
inventory items selected for the order is equal to the items 
requested in the order. According to Some embodiments of the 
present invention, the order may be considered to be fulfilled 
if the number of inventory items selected for the order falls 
within a maximum and/or minimum threshold associated 
with the request for inventory items. 
0059. As previously indicated, in some embodiments of 
the present invention, a maximum and/or a minimum thresh 
old may be associated with the request for inventory items and 
these thresholds may be considered in step 350 in determin 
ing whether the request has been completely fulfilled. A mini 
mum threshold indicates that the customer will accept less 
than the requested number of inventory units so long as the 
quantity of inventory units provided is greater than or equal to 
the minimum threshold value. A maximum threshold indi 
cates that the customer will accept more than the requested 
quantity of inventory units so long as the quantity of inventory 
units provided is less than or equal to the maximum threshold 
value. In one embodiment, the maximum and minimum 
thresholds may be expressed in terms of a number of inven 
tory items over or under the requested amount that the cus 
tomer will accept (e.g., +5 items, etc.). According to other 
embodiments of the present invention, minimum and maxi 
mum thresholds may be expressed as a percentage of the 
inventory items requested. If the threshold value for the order 
is met, the order will be shipped with whatever inventory 
items have been selected for the order, regardless of whether 
the additional stock is available in a sufficient quantity of 
stock to fully Supply the requested quantity of inventory 
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items. In some embodiments of the present invention, the 
minimum and maximum thresholds are only considered if the 
exact number of items requested in the request for inventory 
items may not be provided based upon available inventory. 
0060. If it is determined in 350 that the order has been 
satisfied, then in step 380 the selected inventory sets are 
allocated to the request and the process terminates. If it is 
determined in 350 that the order has not been satisfied, then 
method 300 returns to step 310. Otherwise, method 300 pro 
ceeds to step 380. 
0061 Returning now to step 330, if no inventory item sets 
of the size selected in step 320 are available for allocation to 
the order, then method 300 proceeds to step 365 where a 
determination is made whether a inventory item set larger 
than the number items to required fulfill the order is available 
that is also divisible. An inventory item set divisible if it could 
be subdivided into a one or more smaller inventory item sets. 
For example, referring back to FIG. 1, ifa inventory item set 
from the bulk storage area comprising 500 inventory items is 
available and the inventory item set is marked divisible, the 
inventory item might be subdivided into 10 cases, 50 boxes, 
into 500 individual inventory items, or a combination of 
cases, boxes and/or individual inventory items. According to 
an embodiment of the present invention, a divisibility tag may 
be associated with each inventory item set that indicates 
whether the inventory item set is divisible. Furthermore, 
according to an embodiment of the present invention, method 
300 may select an inventory item set to be subdivided that 
includes a number of inventory items that is closest to the 
number of inventory items required to fulfill the order. 
0062) If a divisible inventory item set is determined to be 
available in step 365, then method 300 proceeds to step 367 
where an inventory item set is selected to be subdivided. 
According to an embodiment of the present invention, a divis 
ible inventory item set to be subdivided is selected based upon 
the number of items remaining to be allocated to an order. For 
example, if an order is received for 48 widgets and bulk 
inventory storage area has 10 available bulk inventory item 
sets comprising 500 widgets each, and bulk inventory storage 
area has 5 available cases of 50 widgets each, the greedy 
allocation method logic may select one of the available cases 
of 50 widgets each rather than a bulk inventory item set in 
order to minimize the amount of labor that would be required 
to break up a divisible inventory item set. If one of the avail 
able cases of widgets is broken up into four boxes of 10 
widgets each and 10 individual widgets, only two widgets 
would remain that would need to be moved from the case 
storage to the "each storage once the case of widgets was 
broken up. If a bulk inventory item set were instead selected 
to be broken up, breaking up the bulk inventory item set 
would be significantly more labor intensive than breaking up 
a case. A bulk inventory item set in the present example 
includes 500 widgets. After allocating 48 of the 500 widgets 
to the request, 452 widgets would be left over from the origi 
nal bulk inventory item set. The 452 widgets would need to be 
subdivided into one more inventory item sets and moved from 
the bulk storage area to other storage areas within the ware 
house. For example, the 452 widgets might be broken up into 
9 cases of 50 widgets and with 2 widgets left over. The cases 
would need to be moved to the case storage area of the 
warehouse and other 2 widgets would need to be moved to the 
“each storage area of the warehouse. 
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0063. If a divisible inventory set is determined to be avail 
able in step 365, then the method 300 proceeds to step 370 
where the inventory item set selected in step 367 is subdivided 
into multiple Subsets. 
0064. Otherwise, if no divisible inventory set is deter 
mined to be available in step 365, then the order cannot be 
fulfilled based upon the available inventory and method 300 
ends. The inventory management system may automatically 
generate a message to warehouse personnel and/or to the 
client placing the order that the insufficient inventory is cur 
rently available to fulfill the order (step 385). In some 
embodiments of the present invention, the unfulfilled order 
may be placed in a backordered status for later fulfillment 
when available inventory increases. 
0065 FIG. 4 provides an example showing the results of 
applying method 300 to allocate inventory items to satisfy an 
order for inventory items stored in standard pack quantities 
and/or user-defined quantities according to an embodiment of 
the present invention. An order 406 is received for 468 inven 
tory units (step 204). In response to receiving the order, avail 
able inventory items data is accessed (step 208). The inven 
tory information is broken down by warehouse Zones similar 
to those described in FIG.1 in order to facilitate the allocation 
process. One skilled in the art will recognize that the storage 
locations and groupings of inventory items described in FIG. 
1 are merely illustrative and that embodiments may include 
different grouping and storage locations than those described. 
0066 Table 410 provides an illustration of the available 
inventory items data that might be accessed according to an 
embodiment of the present invention. As depicted in FIG. 4. 
inventory information for inventory item sets from bulk stor 
age (each bulk storage comprising 500 items) is displayed in 
column 411, inventory information for inventory item sets 
comprising cases of inventory items (each case comprising 50 
items) is displayed in column 412, inventory information for 
inventory item sets comprising boxes of inventory items 
(each box comprising 10 items) is displayed in column 413. 
and “each' inventory items sets for inventory items stored 
individually is displayed in column 414. 
0067 Table 410 may comprise multiple rows. Row 401 
comprises information identifying the warehouse Zone loca 
tors, which correspond to the bulk, case, box and "each 
storage areas illustrated in FIG. 1. Row 402 stores informa 
tion identifying location identifiers that indicate a physical 
storage locations within each of the warehouse Zones for each 
of the inventory item sets. In one embodiment, warehouse 
Zones may be subdivided into multiple physical locations and 
each physical location may be provided a unique location 
identifier to facilitate picking of inventory items stored in the 
location. For example, the information depicted in FIG. 4 
indicates that bulk warehouse Zone 411 has four associated 
location identifiers P1.1, P1.2, P1.3, and P1.4 associated with 
four physical locations within warehouse Zone 411 in which 
inventory item sets might be stored. 
0068 Row 403 stores “stock in locators total information 
that identifies a total number of inventory items stored at a 
specific physical location within the warehouse for each 
warehouse Zone and SubZone. For example, the information 
depicted in FIG. 4 indicates that 2500 inventory items are 
stored at location P1.1 of the bulk warehouse Zone, 1500 
inventory items are stored at location P1.2 of the bulk ware 
house Zone, 13500 inventory items are stored a location P1.3 
of the bulk warehouse Zone, and 3500 inventory items are 
stored at location P1.4 of the bulk warehouse Zone. 
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0069 Row 404 stores information identifying a number of 
computed indivisible sets for each location in the warehouse. 
The a number of computed indivisible sets indicate the num 
ber of inventory item sets that comprise the stock in locators 
total provided in row 403. The number of computed indivis 
ible sets is determined by dividing the stock in locators total 
(row 403) by the size of the inventory sets that are stored in a 
particular location. For example, the Stock in locators value 
associated with location P1.1 indicates that 2500 inventory 
items are stored at location P1.1. Each inventory item set in 
the bulk storage area comprises 500 inventory items. There 
fore, the number of computed indivisible sets in row 404 for 
location P1.1 is equal to 5 inventory sets. 
0070 Row 405 stores information identifying an available 
quantity. The available quantity indicates the number of com 
puted indivisible sets from row 404 that are actually available 
to be allocated to orders. The difference between the infor 
mation in row 404 and row 405 is that row 404 identifies the 
total number of computed indivisible sets stored at a location 
while row 405 identifies only those computed indivisible sets 
that are available to be allocated to an order. An inventory 
item set may be unavailable because it has been allocated (or 
is in the process of being allocated) to another order. In order 
to avoid allocating inventory item sets to multiple orders, 
inventory item sets are marked as unavailable when they are 
allocated to an order. According to an embodiment of the 
present invention, inventory item sets are provisionally 
marked as “selected as method 300 selects inventory items to 
be allocated to the order, and the status of the inventory items 
is changed to “allocated if the selection process is successful 
and the request is satisfied. If the allocation process fails, the 
inventory item sets provisionally marked as “selected are 
again marked as “available to allow these inventory item sets 
to be allocated to other orders. 

(0071 Order details 406 indicate that 468 items have been 
requested. Table 420 illustrates how inventory items may be 
allocated to fulfill the order based upon the available inven 
tory described in table 410. The inventory items may be 
allocated using method 300 depicted in FIG. 3. Table 420 
includes multiple rows and columns, the rows showing results 
at various stages from application of method and the columns 
identifying various pieces of information associated each 
record of table 420. As depicted in FIG. 4 table 420 includes 
the following columns: quantity to be allocated column 441, 
units of measure column 442, Suggested quantity column 
443, Suggested locations column 444, items allocated column 
445, and quantity remaining to be allocated column 446. 
0072 For each step, quantity to be allocated column 441 
identifies a total number of inventory items that remain to be 
allocated to completely fulfill the order at the start of that step. 
At the start of the allocation process, as depicted by step 1 
(row 451), this quantity is equal to the items requested in the 
order. This quantity goes down as items are allocated to the 
order. 

0073 For each step, units of measure column 442 indi 
cates the number of inventory items that comprise each of the 
inventory sets allocated to the order in that step. For example, 
the units of measure for each bulk inventory item sets is 500 
items, and the units of measure for each case inventory item 
sets is 50 items. This column thus identifies the inventory unit 
type (e.g., bulk, case, box, etc.) that is selected for allocation 
for the order. For example, in rows 451, 452, and 453 corre 
sponding to steps 1, 2, and 3, inventory units of type case have 
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been selected, in row 454 (step 4) inventory units of type box 
have been selected, and in row 455 (step 5) inventory units of 
type “each are selected. 
0074 For each step, suggested quantity column 443 com 
prises a number identifying a number of inventory item sets 
(or units) identified by units of measure 442 that are Suggested 
to be allocated to the order in that step. For example, 2 cases 
are Suggested in step 1 (row 451), 4 cases are Suggested in step 
2 (row 452), 3 cases are suggested in step 3 (row 453), 1 box 
is suggested in step 4 (row 454), and 8 individual "each' items 
are suggested in step 5 (row 455). 
0075 For each step, suggested location(s) column 444 
identifies a Suggested physical location from which an inven 
tory item set selected for that step could be allocated for 
example, for step 1 (row 451), 2 cases may be allocated from 
location C1.1. 

0076 For each step, items allocated column 445 identifies 
the number of inventory items allocated in that step, and 
quantity remaining to be allocated column 446 identifies the 
number inventory items that have still to be allocated to the 
order at the end of the step. For each row, items allocated 
column 445 may be determined by multiplying the values in 
columns 442 and 443. For each row, the quantity remaining to 
be allocated 446 may be determined by subtracting the value 
in column 445 from the value in column 441. For example, 
100 items are allocated in step 1 (row 451) for the order and 
368 items still remain to be allocated to fulfill the order at the 
end of step 1. 
0077. In one embodiment, processing for allocating items 
for an order (e.g., method 300 depicted in FIG.3) may iterate 
through various steps until the value in quantity remaining to 
be allocated column 446 reaches zero (i.e., all the items 
requested in the order have been allocated). In an alternative 
embodiment where minimum and/or maximum threshold 
values are associated with the order, the processing may iter 
ate until the thresholds are satisfied or the quantity remaining 
to be allocated to the order reaches zero. As described above, 
a minimum threshold indicates that the customer will accept 
less than the requested number of inventory units so long as 
the quantity of inventory units provided is greater than or 
equal to the minimum threshold value, while a maximum 
threshold indicates that the customer will accept more than 
the requested quantity of inventory units so long as the quan 
tity of inventory units provided is less than or equal to the 
maximum threshold value. Furthermore, in some embodi 
ments of the present invention, the minimum and maximum 
thresholds are only considered if the exact number of items 
requested in the request for inventory items may not be pro 
vided based upon available inventory. 
0078. At step 1 (row 451), which represents the start of the 
allocation processing, the quantity to be allocated 441 equals 
468 items (the number of inventory items requested in order 
406). A largest inventory item set whose size (i.e., the number 
of items included in the item set) is equal to or smaller than the 
quantity to be allocated 441 (468 in step 1) is selected in step 
1. Since the order was for 468 items, skips the available bulk 
inventory item sets (stored in bulk warehouse Zone 411) are 
skipped and available inventory cases inventory item sets 
(stored in case storage warehouse Zone 412) are allocated, as 
indicated by value 50 (each inventory set in the “case area 
comprises 50 items) in column 442. The inventory item sets in 
the bulk Zone are not considered, because allocating bulk 
inventory item sets would require breaking the bulk inventory 
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item sets into one or more Subsets—a process that is labor 
intensive and to be avoided if possible. 
0079. Since table 410 indicates that there are 2 cases avail 
able in area C1.1, these two cases are Suggested for selection 
in step 1, as indicated by column 443 and 444. Since each case 
holds 50 units, items allocated column 445 is determined by 
multiplying the number Suggested quantity by the units of 
measure (250) for a total of 100 inventory items. The quan 
tity remaining to be allocated 446 is then determined by 
Subtracting the items allocated from the quantity to be allo 
cated 441 (468-100) for a total of 368 inventory items 
remaining to be allocated in order to fulfill the order. 
0080. At step 2 (row 452), the quantity remaining to be 
allocated 446 from the previous step is carried over as the 
starting quantity to be allocated 441. Therefore, the starting 
quantity to be allocated 441 equals 368 inventory items at step 
2. Four available cases located at C1.2 are Suggested for 
selection. Once again, the “units of measure 442 is equal to 
50 indicating a case, and the Suggested quantity is equal to 4. 
The items allocated equals 200, and the quantity remaining to 
be allocated equals 168. 
I0081. At step 3 (row 453), the starting quantity to be allo 
cated is carried over from the previous step, and 168 inventory 
items still need to be allocated in order to fulfill the order. 
Three available cases located at C1.4 are allocated for a total 
150 inventory items allocated (3 cases 50 inventory items per 
case). The quantity remaining to be allocated 446 is 18 at the 
end of step 3. 
I0082. At step 4 (row 454), the starting number of inventory 
items to be allocated is 18, which is smaller than the number 
of items stored in each case (each case includes 50 inventory 
items). Therefore, available content stored in the box inven 
tory item sets in column 413 are considered for allocation, 
since each box comprises 10 inventory items. The units mea 
Sure 442 is 10 inventory items per box, and the Suggested 
quantity is 1 box. A box from location B1.2 is allocated, 
because location B1.2 had 4 boxes available at the start of step 
4 based upon information in table 410. The items allocated 
column 445 equal 10 (1 case 10 inventory items per box). 
The quantity remaining to be allocated 446 equal 8 inventory 
items at the end of step 4. 
I0083. At step 5 (row 455), the starting quantity to be allo 
cated 441 equals 8 inventory items. Remaining number of 
inventory items to be allocated for the order is now less than 
the number of items stored per box (each box includes 10 
inventory items), so available inventory are selected from the 
“each storage locations of the warehouse where inventory 
items are stored separately. Units of measure 442 equals 1 for 
step 455, since individual inventory items are now being 
selected. Suggested quantity 443 equals 8 inventory items, 
and suggested location is E1.1 which had 96 individual inven 
tory items available at the beginning of step 5. The items 
allocated equal 8, and the quantity of inventory items remain 
ing to be allocated is decremented to Zero. 
I0084. Upon of step 5, a sufficient number of inventory 
items to fulfill the order in its entirety have been allocated. 
The inventory item sets allocated to the order will be marked 
as selected or unavailable for other orders. The Suggested 
number of inventory item sets will then be picked from loca 
tions 444 associated with the Suggestions to complete the 
order. The picked items may then be shipped to the order 
requester. 
I0085. The information stored in table 410 is also updated 
after every step to reflect the latest information. For example, 
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the value depicted in rows 404 and 405 may be updated to 
reflect inventory item sets that have been selected for alloca 
tion to the order. 
I0086 FIG. 5 is a flowchart illustrating a method 500 for 
allocating indivisible inventory items to an order using a 
minimum deviation heuristic allocation method according to 
an embodiment of the present invention. Method 500 mini 
mizes the number of picks required to fulfill the order while 
coming as close as possible to the quantity requested in the 
order based upon available inventory. Method 500 may be 
performed by Software (e.g. computer program code) 
executed by a processor, by hardware, or a combination 
thereof. 
0087. Unlike the standard pack quantities or user-defined 
quantities described above, an indivisible inventory item can 
not be subdivided into smaller subsets in order to fulfill an 
order. Each indivisible inventory item comprises one or more 
inventory units that have to be allocated as a whole, and is 
therefore treated as a single inventory item by the inventory 
management system. As described above, an inventory units 
value is associated with each indivisible inventory item. The 
inventory units value indicates a quantifiable size of each 
indivisible inventory item is used when selecting indivisible 
inventory items for possible allocation to a request for inven 
tory items. 
0088. The available inventory items data may be grouped 
according to various criteria, Such as LPN, physical storage 
location, etc. A set of records from the available inventory 
items data is referred to as a “bucket' and a minimum and 
maximum value is determined for each bucket. In the method 
embodiment depicted in FIG. 5, and in the examples depicted 
in FIGS. 6A and 6B, the available inventory items data is 
Sorted into buckets by warehouse Zone corresponding to the 
physical location of the inventory item in the warehouse and 
by the LPN of the indivisible inventory item. One skilled in 
the art will recognize that the available inventory item items 
information may be sorted according to criteria other than by 
physical location within the warehouse according to other 
embodiments of the present invention. 
I0089 Method 500 begins with step 510 in which a bucket 
of data is selected from the available inventory items data. 
This bucket is referred to herein as the “current bucket of 
data. The current bucket of data may be selected using various 
criteria. For example, the bucket of data may be selected 
based upon an average number of inventory units associated 
with indivisible inventory items represented by the records 
comprising the bucket of data. 
0090 Method 500 begins with step 520 in which a maxi 
mum number of inventory units for the current bucket is 
determined. As described above, each indivisible inventory 
item is associated with a number of inventory units that indi 
cate the size of the indivisible inventory item. In step 520, the 
largest indivisible inventory item associated with a record in 
the bucket of data selected in step 510 is determined. The 
maximum for the bucket indicates the maximum number of 
inventory items that could be allocated if the largest indivis 
ible inventory item associated with the bucket were allocated 
to the request. The maximum number of inventory units for 
the bucket will be used when determining which, ifany, of the 
inventory items associated with the current bucket will be 
allocated to the order. Method 500 then proceeds to step 521. 
0091 At step 521, a minimum number of inventory units 
that might be selected for the current bucket is determined. 
The minimum number of inventory units is derived from the 
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maximum number of inventory units determined in step 520. 
The minimum value for the bucket may be derived from the 
maximum value using a profile value or “P value' associated 
with the order. In an embodiment of the present invention, the 
P value is a percentage, and the minimum number of inven 
tory units that may be considered for the current bucket is 
determined by multiplying the number of inventory units 
determined in step 520 by the P value. According to other 
embodiments of the present invention, the P value may 
defined on a per order basis, a per inventory item type basis, 
on a per customer basis, other criteria or a combination 
thereof. 
0092. At step 522, an indivisible inventory item associated 
with the records included in the current bucket of data is 
selected. The indivisible inventory item selected is associated 
with the maximum number of inventory units for the bucket 
(determined in step 520) and the selected inventory item is 
added to a Suggested inventory items list. The Suggested 
inventory items list comprises a list of indivisible inventory 
items that have been provisionally selected for allocation to 
the order. Indivisible inventory items added to the suggested 
inventory item list may be marked as “selected in the inven 
tory management system so that these items are not allocated 
to another order. If it is determined that the order can be 
fulfilled using the items inventory items in the Suggested 
inventory items list, the inventory items in the list may be 
marked as “allocated to indicate that the inventory items 
should be gathered (see steps 550 and 580 described below). 
I0093. According to embodiments of the present invention, 
indivisible inventory items may be added to, removed from or 
replaced in the Suggested inventory items list if a set of inven 
tory items comprising a number of inventory units closer to 
the number of inventory units requested is identified during a 
subsequent iteration of method 500. In an embodiment of the 
present invention, a check may be performed at step 522 to 
determine whether the number of inventory units selected 
satisfies the order, and if the selected number of inventory 
items satisfies the order, method 500 proceeds to step 580. 
0094. At step 523, a suggested quantity of inventory units 
value is set to equal the number inventory units associated 
with the inventory item selected in step 522. The suggested 
quantity of inventory units value is used to track the Sum of the 
number of inventory units associated with the currently 
selected inventory items. As method 500 progresses, addi 
tional inventory items may be selected and the Suggested 
quantity of inventory units value would be incremented by the 
number of inventory units associated with these additional 
inventory items. Method 500 then proceeds to step 524. 
0.095 At step 524, an indivisible inventory item associated 
with a next largest number of inventory units may be identi 
fied in the records included in the current bucket of data, 
where the indivisible inventory item has not yet been consid 
ered during a previous iteration of method 500. Method 500 
then proceeds to step 525. 
0096. At step 525, the number of inventory units compris 
ing the indivisible inventory item identified in step 524 are 
Summed with the number of inventory units comprising the 
previous inventory item that was considered. If this is the first 
iteration through the records in the current bucket, then the 
previously considered inventory item is the inventory item 
having the maximum number of units selected at step 520. 
Method 500 continues with step 526. 
(0097. At step 526, a determination is made whether the 
sum of the inventory units determined in step 525 is within a 
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range of inventory units that would be accepted by the client 
for the order. According to Some embodiments of the present 
invention, a customer may accept more of less units of a 
particular inventory item, with a specified range. A minimum 
and/or a maximum threshold may be provided for an order to 
be considered fulfilled or satisfied. A minimum threshold 
indicates a minimum number of inventory units that the client 
would accept if an exact number of inventory units requested 
in an order cannot be provided. A maximum threshold indi 
cates a maximum number of inventory units that that the 
client would accept if an exact number of inventory units 
requested in an order cannot be provided. The minimum 
and/or maximum thresholds may be expressed as a number of 
inventory units in some embodiments of the present invention 
or may be expressed as a percentage of the number of inven 
tory units requested in an order in other embodiments of the 
present invention. According to some embodiments, the 
upper and/or lower bounds of the range may be configurable 
on a per-customer and/or per-order basis. 
0098. If the sum of inventory units associated with the 
current and previous inventory items falls outside of the 
allowable range for the order, method 500 returns to step 524. 
Otherwise, method 500 continues with step 527. 
0099. At step 527, determination is made whether the sum 
of the inventory units determined in step 525 is greater than 
the Suggested quantity of inventory units, which is equal to 
the sum of the inventory units of all of the inventory items in 
the Suggested inventory items list. If the Sum of the inventory 
units associated with the current and previous inventory items 
determined in step 525 is greater than the Suggested quantity 
of inventory units, which indicates that the current and pre 
vious inventory items together provide a number inventory 
units that is closer to the requested number of inventory units 
than any inventory items that have been provisionally 
selected, method 500 continues with step 528 where the cur 
rent and previous inventory items will be provisionally 
selected for allocation to the order and provisionally selected 
inventory items will be deselected. Otherwise, method 500 
returns to step 524. 
0100. At step 528, the suggested inventory items list (de 
scribed above with regard to step 522) is cleared and the status 
of any indivisible inventory items that were previously 
included in the Suggested inventory items list is set to "avail 
able to indicate that the inventory items are no longer pro 
visionally selected for allocation to an order and that the 
inventory items may be selected for allocation for another 
order. Then the current indivisible inventory item and the 
previously considered inventory item are inserted into the 
Suggested inventory items list and both inventory items are 
marked as “selected to indicate that these items have been 
provisionally selected for allocation to an order and cannot be 
allocated to a different order. According to an embodiment of 
the present invention, the LPN associated with the current 
inventory item and the previous inventory items are inserted 
into the suggested inventory items list. Method 500 continues 
with step 529. 
0101. At step 529, suggested quantity of inventory units is 
set to equal the sum of the inventory units associated with the 
current inventory item and the previous inventory item. 
Method 500 continues with step 530. 
0102 At step 530, a determination is made whether the 
current bucket includes more inventory items that have not yet 
been considered. If there are not more records to be consid 
ered, method 500 continues with step 535. Otherwise, the 
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method 500 returns to step 524, where a next largest indivis 
ible inventory item is considered. 
(0103) At step 535, a difference between the number of 
inventory units requested in the order and the Suggested quan 
tity of inventory units is determined. 
0104. At step 540, a determination is made whether the 
difference determined in step 535 is greater than Zero. If the 
difference is Zero, then the order has been completely full 
filled, and method 500 proceeds to step 580 where the 
selected inventory items will be allocated to the order. 
According to Some embodiments, an order may also be full 
filled if the number of inventory units allocated to the order 
fall within a range of inventory units that would be accepted 
by the client for the order. Ranges are described in detail 
above with respect to step 526. 
0105. If the order has been completely fulfilled (the num 
ber of inventory units to be allocated to the equals the number 
of inventory units requested in the order) or the number of 
inventory units to be allocated to the order falls with an 
acceptable range for the order, then method 500 continues 
with step 580. Otherwise if the order has not been fulfilled, 
method 500 continues with step 565. 
0106. At step 565, a determination is made whether the 
available inventory items data includes additional buckets of 
data that have not yet been considered. If the available inven 
tory items include additional buckets of data that have not yet 
been considered, method 500 returns to step 510 where a new 
current bucket is selected for consideration. Otherwise, if no 
more buckets of data remain to be considered, method 500 
proceeds to step 570. 
0107 If there are additional indivisible inventory items 
that might be allocated to the order, then the processing con 
tinues with step 510. Otherwise, processing continues to step 
570. 

0108. At step 570, an indication is provided that the order 
could not be fulfilled based upon the available inventory. 
According to an embodiment, if an order could not be full 
filled, a notification is generated for warehouse personnel 
and/or the customer that placed the order to indicate that the 
order could not be fulfilled at the present time. An order may, 
for example, not be able to be fulfilled due to a lack of 
inventory or, even when inventory is available, the currently 
available indivisible inventory items may fall outside of range 
limits that on the quantity of inventory units that the customer 
will accept for the order. After completing steps 570, method 
500 terminates. 
0109. At step 580, the state of the currently selected inven 
tory items is updated from “selected to “allocated indicat 
ing that the inventory items have been allocated to the current 
order being processed and should not be selected and/or allo 
cated for use in fulfilling another order in the system. The list 
of allocated inventory items will be used to pick the inventory 
items from the storage locations in the warehouse and to 
prepare the order to be shipped to the client. After completing 
step 580, method 500 terminates. Various post-allocation pro 
cessing may also be performed by the inventory management 
system. If the allocation process was successful, the allocated 
inventory items will be picked from the inventory, and the 
ordered items will be gathered and shipped to the customer. 
0110. According to some embodiments, method 500 may 
perform multiple iterations may be made through available 
inventory items when selecting inventory items from each 
bucket, which may result in method 500 determining a com 
bination of inventory items that result in a number of inven 
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tory units closer to the requested quantity of inventory units. 
Furthermore, according to some embodiments, different 
combinations of inventory items and/or combination of more 
than two inventory items may be tested to determine if closer 
result may be obtained. 
0111 FIGS. 6A and 6B illustrate an example of using 
method 500 to allocate indivisible inventory items to fulfill an 
order for indivisible inventory items according to an embodi 
ment of the present invention. FIG. 6A depicts a table com 
prising available indivisible inventory item information 
grouped by physical location within a warehouse. Section 
610 comprises information about indivisible inventory items 
stored in a first physical location within a warehouse “LPN 
WP/WP1.1.1” and section 620 comprises information about 
indivisible inventory items stored in a second physical loca 
tion withina warehouse “LPN-FP/FP1.1.1. Sections 610 and 
620 comprise multiple columns and each column represent 
ing an indivisible inventory item that is associated with either 
the first or second physical location within the warehouse. 
0112 Row 601 identifies a physical location of indivisible 
inventory items within a Zone of awarehouse or other storage 
facility. Row 602 identifies an LPN identifier of an indivisible 
inventory item. Row 603 identifies a stock in identifier value 
for each indivisible inventory item that indicates a number of 
inventory units that comprise the indivisible inventory item. 
Row 604 identifies computed indivisible units value for each 
indivisible inventory item. The computed indivisible units 
will always be equal to 1, because indivisible inventory items 
cannot be subdivided, unlike the standard pack quantities and 
user-defined quantities described above. Row 605 identifies 
an available quantity in inventory units value for each indi 
visible inventory item. Since indivisible inventory items can 
not be subdivided, they must be allocated as a single unit. 
Therefore, the available quantity (row 605) will always be 
equal to the stock in identifiers (row 603). 
0113 Order details 606 indicate the number of units of an 
indivisible inventory item that have been ordered. As 
described above, indivisible inventory items may have a num 
ber of inventory units associated with them that identifies that 
is used when selecting indivisible inventory items for alloca 
tion to an order. An order for an indivisible inventory item 
may indicate a desired quantity of the indivisible inventory 
item in inventory units. One or more indivisible inventory 
items may be allocated to in response to the order. The sum of 
the inventory units associated with the one or more indivisible 
inventory items having a number of associated inventory 
units being equal to or within an allowable threshold of the 
number of inventory units requested in the order. For 
example, an order may include a request for 100 meters of 
steel cable, and in response to the order, a first indivisible 
inventory item comprising 60 meters of steel cable and a 
second indivisible inventory item comprising 40 meters of 
steel cable may be allocated in response to the order. 
0114. In the embodiment of the present invention illus 
trated in FIGS. 6A and 6B, an order for 600 inventory items 
has been placed, and it is assumed that the profile or “P” value 
associated with the order is 50%, a maximum threshold of 0% 
is provided (which indicates that the client will accept no 
more than the 600 units requested in the order), and a mini 
mum threshold of 10% is provided (which indicates that the 
customer would accept no less than 540 inventory units or 
90% of the requested number of inventory units). 
0115 FIG. 6B illustrates steps of the process of allocating 
indivisible inventory items from the indivisible inventory 
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items identified in FIG. 6A to fulfill the order for 600 inven 
tory units (order details 606). In response to the order for 600 
units, available non-divisible inventory item information is 
accessed, and first bucket of data 640 is provided. The avail 
able inventory items have been filtered to eliminate at least 
Some available inventory item information from consider 
ation that does not meet the filter criteria (see step 222 of 
method 200 described above). 
0116 First bucket of data 640 includes filtered records 
section comprising an LPN column 641 and a primary quan 
tity column 642 and a records to heuristics section comprising 
an LPN column 643 and a primary quantity column 644. The 
filtered records section of first bucket of data 640 includes 
records that have been accessed in response to the order. For 
each indivisible item, LPN column 641 identifies the LPN 
associated with the indivisible inventory item included in the 
filtered set of available inventory items data, and primary 
quantity column 642 identifies a number of inventory units 
that comprise the indivisible inventory item. The records to 
heuristic section of first bucket of data 640 comprises a subset 
of the filtered data from the filtered records section that is 
passed to method 500, described above, which attempts to 
allocate indivisible inventory items to an order. LPN column 
643 identifies the LPN of an indivisible inventory item 
included in the set of available inventory items being passed 
to method 500 for possible allocation to an order, and primary 
quantity column 644 identifies a number of inventory units 
associated with each indivisible inventory item. The records 
in the present embodiment are sorted in descending order 
with inventory item a largest number of inventory units asso 
ciated with them being located toward the top of the table. 
0117 Two records from the filtered records section of first 
bucket of data 640 are ignored by method 500 and are not 
included in the records to heuristic section of first bucket of 
data 640. The record for indivisible inventory item with LPN 
“L204' comprising 1088 inventory units (row 651) and the 
record for indivisible inventory item with LPN “L198” com 
prising 783 inventory units (row 652) are not passed on to 
method 500 because these indivisible inventory items have a 
number of inventory units associated with them that exceeds 
the number of inventory units requested in the order. As 
indicated above, order details 606 includes a request for 600 
inventory units. According to Some embodiments, indivisible 
inventory items having a number of inventory units associ 
ated with them that exceeds the number of inventory units 
requested may be also be considered if a maximum threshold 
has been defined for the order. However, in order simplify the 
example provided in FIGS. 6A and 6B and to more clearly 
illustrate the allocation process, only a minimum threshold 
indicating a minimum number inventory items that would be 
accepted is assumed to be applicable for the embodiment 
described herein. The indivisible inventory items associated 
with row 651-row 658 are passed on to the minimum devia 
tion heuristic allocation method, because the primary quan 
tity associated with the indivisible inventory items referenced 
by those rows does not exceed the number of inventory units 
requested in the order. 
0118. A maximum 538 (reference 681) and minimum 269 
values (reference 683) are determined from the filtered 
records in section 641 (steps 520 and 521 of method 500). 
Maximum 681 is 538 inventory units (LPN “L200 of row 
653). Range 682 is determined by multiplying maximum 681 
by the profile value for the order. The profile value in the 
preset example is 50%. Thus, the value of range 682 equals 
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269 inventory units, which is 50% of 538 inventory units. The 
minimum that will be selected for the bucket is maximum 681 
minus range 682. Thus, minimum 683 is equal to 269 inven 
tory units. Suggested quantity 684 will now be determined by 
iterating though each of the records in the records to heuristic 
section of first bucket of data 640 using to method 500. 
0119 Suggested quantity 684 indicates the suggested 
quantity of inventory units to be allocated to the order. Sug 
gested quantity 684 is initially set to the number of inventory 
units associated with record “L200 and LPN “L200' is then 
added to the suggested inventory items list (steps 522 and 523 
of method 500). 
0120. The remaining inventory items in first bucket of data 
410 are then considered to determine whether a set of inven 
tory items having a sum of inventory units associated with the 
set of inventory items that is closer to the number of inventory 
units requested is determined. Row 654 is considered next 
(step 524). The inventory item of row 654 has been assigned 
LPN “L217 and 532 inventory units are associated with this 
inventory item. The number of inventory units associated 
with the current record (row 654) is added to the number of 
inventory items associated with the previous record (row 
653). The current record (row 654) is associated with 532 
inventory units and the previous record (row 653) is associ 
ated with 538 inventory units. The sum of the number of 
inventory items associated with the current and previous 
records is 1070 inventory units. A determination is made 
whether this is within the allowable range (step 526). Here, 
the sum exceeds the number of units requested (order details 
606), so processing continues with the next record (step 524 
of method 500). 
0121. As described above, embodiments may perform 
multiple iterations over eachbucket of the available inventory 
items, which may result in a combination of inventory items 
that are associated with a number of inventory units closer to 
the requested quantity of inventory units. Furthermore, 
according to some embodiments, different combinations of 
inventory items and/or combination of more than two inven 
tory items may be tested to determine if closer result may be 
obtained. 

0122 Row 655 is considered next (step 524). The inven 
tory item of row 655 has been assigned LPN “L211” and 512 
inventory units are associated with this inventory item. The 
number of inventory units associated with the current record 
(row 655) is added to the number of inventory items associ 
ated with the previous record (row 654). The current record 
(row 655) is associated with 512 inventory units and the 
previous record (row 654) is associated with 532 inventory 
units. The sum of the inventory units associated with the 
current and previous records is 1044 inventory units. This 
Sum exceeds the number of units requested, so processing 
continues with the next record (step 526). 
(0123 Row 656 is considered next (step 524). The inven 
tory item of row 656 has been assigned LPN “L232 and 
comprises 488 inventory units. The number of inventory units 
associated with the current record (row 656) is added to the 
number of inventory items associated with the previous 
record (row 655). The current record (row 656) is associated 
with 488 inventory units and the previous record (row 655) is 
associated with 512 inventory units. The sum of the inventory 
units associated with the current and previous records is 1000 
inventory units. This sum exceeds the number of units 
requested, so processing continues with the next record (step 
526). 
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(0.124 Row 657 is considered next (step 524). The inven 
tory item of row 657 has been assigned LPN “L209” and 
comprises 288 inventory units. The number of inventory units 
comprising the associated with record (row 657) is added to 
the number of inventory items associated with the previous 
record (row 656). The current record (row 657) is associated 
with 288 inventory units and the previous record (row 656) is 
associated with 488 inventory units. The sum of the inventory 
units associated with the current and previous records is 776 
inventory units. This sum exceeds the number of units 
requested, so processing continues with the next record (step 
526). 
(0.125 Row 658 is considered next (step 524). The inven 
tory item of row 658 has been assigned LPN “L201” and 
comprises 270 inventory units. The number of inventory units 
associated with the current record (row 658) is added to the 
number of inventory items associated with the previous 
record (row 657). The current record (row 658) is associated 
with 270 inventory units and the previous record (row 657) is 
associated with 288 inventory units. The sum of the number 
of inventory units associated with the current and previous 
records is 558 inventory units. The sum of the inventory units 
associated with the current and previous inventory items is 
less than then number of inventory units remaining to be 
allocated to the order, so a determination is made whether the 
Sum of the inventory items associated with the current and 
previous records exceeds the current value of the Suggested 
quantity (step 527). The value of the Suggested quantity is 
currently 538 inventory units (row 653). Since 558 inventory 
units exceeds the current Suggested quantity of 538 inventory 
units, the Suggested quantity is updated to 538 inventory units 
(step 528) and the suggested inventory items list is cleared 
and the LPNs of the current and previous record (LPN “L209” 
and “L201) are inserted into the suggested inventory items 
list. 

0.126 No more inventory items remain in first bucket of 
data 640 to be considered (step 530), so a determination is 
made as to the remaining number of inventory items 
requested for which inventory items have not yet been 
selected (step 535). The order requested 600 inventory items 
and 558 inventory items were selected from first bucket 640. 
Therefore, 42 inventory items remain to be allocated for the 
order. According to some embodiments, if the number of 
inventory units allocated to the order exceeds a minimum 
threshold associated with the order, the order may be deter 
mined to be fulfilled, the selected inventory items will be 
allocated to the order, and the selection process will termi 
nate. 

I0127. Once processing of first bucket 640 has been com 
pleted, an additional bucket of records from the available 
inventory items data may be considered where the records 
include a primary quantity less than or equal to the remaining 
number of inventory items to be allocated (step 560). Second 
bucket 660 represents a group of records from warehouse 
Zone “LPN-FP/FP1.1.1 illustrated in Section 620 of FIG. 6A. 
I0128 Processing for second bucket 660 operates similarly 
to that described for first bucket 640. A maximum and mini 
mum are determined for the bucket (steps 520 and 521). 
Maximum 685 is equal to 40 inventory units. The records in 
second bucket 660 are sorted by primary quantity in descend 
ing order. The record in row 671 is not passed on to the 
minimum deviation heuristic method for consideration 
because the primary quantity of 68 inventory items exceeds 
the remaining number of inventory items to be allocated for 
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the order. Maximum 685 is determined to be 40 inventory 
items and minimum 687 is determined to be 20 inventory 
items. Suggested quantity 688 is set to 40 inventory items and 
LPN221 is inserted into the suggested inventory items list. 
0129. The remaining inventory items from second bucket 
660 are now considered to see if the sum of multiple inventory 
items will exceed the current Suggested quantity while not 
exceeding the number of inventory items requested. Row 673 
is considered next (step 524). The inventory item of row 654 
has been assigned LPN “L199” and 40 inventory units are 
associated with the inventory item. The number of inventory 
units associated with the current record (row 673) is added to 
the number of inventory items associated with the previous 
record (row 672). The current record (row 673) is associated 
with 40 inventory units and the previous record (row 672) is 
associated with 40 inventory units. The sum of the inventory 
units associated with the current and previous records is 80 
inventory units. A determination is made whether this Sum is 
within the allowable range (step 526). This sum of 80 inven 
tory units exceeds the number of units remaining to be allo 
cated (42 inventory units), so processing continues with the 
next record (returns to step 524). 
0130 Row 674 is considered next (step 524). The inven 
tory item of row 674 has been assigned LPN “L212 and 34 
inventory units are associated with the inventory item. The 
number of inventory units associated with the current record 
(row 674) is added to the number of inventory units associated 
with the previous record (row 673). The current record is 
associated with 34 inventory units and the previous record is 
associated with 40 inventory units. The sum of the inventory 
units associated with the current and previous records is 74 
inventory units. This sum exceeds the number of units 
remaining to be allocated (42 inventory units), so processing 
continues with the next record (step 526). 
0131 Row 675 is considered next (step 524). The inven 
tory item of row 675 has been assigned LPN “L277” and 28 
inventory units are associated with the inventory item. The 
number of inventory units associated with the current record 
(row 675) is added to the number of inventory items associ 
ated with the previous record (row 674). The current record 
(row 675) is associated with 28 inventory units and the pre 
vious record (row 674) is associated with 34 inventory units. 
The sum of the inventory units associated with the current and 
previous records is 62 inventory units. This sum exceeds the 
number of units remaining to be allocated (42 inventory 
units), so processing continues with the next record (step 
526). 
(0132 Row 676 is considered next (step 524). The inven 
tory item of row 676 has been assigned LPN “L207” and 24 
inventory units are associated with the inventory item. The 
number of inventory units associated with the current record 
(row 676) is added to the number of inventory items associ 
ated with the previous record (row 675). The current record 
(row 676) is associated with 24 inventory units and the pre 
vious record (row 675) is associated with 28 inventory units. 
The sum of the inventory units associated with the current and 
previous records is 52 inventory units. This sum exceeds the 
number of units remaining to be allocated (42 inventory 
units), so processing continues with the next record (step 
526). 
0.133 Row 677 is considered next (step 524). The inven 
tory item of row 677 has been assigned LPN “L209” and 19 
inventory units are associated with the inventory item. The 
number of inventory units associated with the current record 
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(row 677) is added to the number of inventory items associ 
ated with the previous record (row 676). The current record 
(row 677) is associated with 19 inventory units and the pre 
vious record (row 676) is associated with 24 inventory units. 
The sum of the inventory units associated with the current and 
previous records is 43 inventory units. This sum exceeds the 
number of units remaining to be allocated (42 inventory 
units), so processing continues with the next record (step 
526). 
0.134. No more records remain in second bucket 660 to be 
considered. Suggested quantity 684 from first bucket 668 
comprises 558 inventory units and suggested quantity 688 
from second bucket 660 comprises 40 inventory units. The 
total suggested number of inventory units is 598 inventory 
items units. The Suggested number of inventory units is less 
than the number of inventory units requested, but the values 
returned are within the acceptable range associated with the 
order. The minimum threshold for the order was 540 inven 
tory units. Therefore, the results of the allocation process 
comprise three indivisible inventory items: LPN “L208” 
which has 288 inventory units associated with it (row 689), 
LPN “L201” which has 270 inventory units associated with it 
(row 690), and LPN “L221” which has 40 inventory units 
associated with it (row 271) are allocated to the order. 
0.135 According to an embodiment of the present inven 
tion, each of the three indivisible inventory items selected 
above will be marked as “allocated so that these indivisible 
inventory items will not be allocated to another order. The 
selected indivisible inventory items are also be identified in a 
notification to warehouse personnel and/or an automatic 
picking system which pick the indivisible inventory items 
identified by the LPNs stored in the suggested inventory items 
list. 
0.136 FIG. 7 is a simplified block diagram of an inventory 
management system 700 incorporating an embodiment of the 
present invention. Inventory management system 700 
includes workstations 705A and 705B, inventory manage 
ment database 730, and inventory management computer sys 
tem 710. Workstations 705A and 705B may be computer 
systems, such as a desktop workstation, a laptop computer, or 
a handheld computing device. Workstations 705A and 705B 
may include I/O devices for receiving user input (e.g., via a 
keyboard, mouse, etc.) and a outputting information to a user 
(e.g., via a display and/or a video output). In one embodiment, 
interfaces provided by inventory management system 700 
may be displayed to the user using workstations 705A and/or 
705B. 
0.137 Inventory management system 700 depicted in FIG. 
7 is merely illustrative of an embodiment incorporating the 
present invention and does not limit the scope of the invention 
as recited in the claims. One of ordinary skill in the art would 
recognize other variations, modifications, and alternatives. 
For example, the present invention may also be embodied in 
a stand-alone system where the functionality of workstations 
705A and 705B is integrated into inventory management 
system 700. In a stand-alone environment, the functions per 
formed by the various computer systems depicted in FIG. 7 
may be performed by a single computer system. 
0.138 Network 750 provides a mechanism allowing the 
various computer systems depicted in FIG. 7 to communicate 
and exchange information with each other. Network 750 may 
itself be comprised of many interconnected computer sys 
tems and communication links. While in one embodiment, 
Network 750 is the Internet, in other embodiments, network 
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750 may be any suitable communication network including a 
local area network (LAN), a wide area network (WAN), a 
wireless network, an intranet, a private network, a public 
network, a switched network, or the like. 
0139 Communication links 770 used to connect the vari 
ous systems depicted in FIG. 7 may be of various types 
including hardwire links, optical links, satellite or other wire 
less communications links, wave propagation links, or any 
other mechanisms for communication of information. Vari 
ous communication protocols may be used to facilitate com 
munication of information via the communication links. 
These communication protocols may include TCP/IP, HTTP 
protocols, extensible markup language (XML), wireless 
application protocol (WAP), protocols under development by 
industry standard organizations, vendor-specific protocols, 
customized protocols, and others. 
0140. According to other embodiments, inventory man 
agement computer system 710 may provide Software and/or a 
user interface to be displayed by workstations 705A and 
705B. For example, inventory management computer system 
700 may comprise a web server and the user interface of the 
inventory management system may comprise web pages. The 
Software and/or user interface provided by inventory manage 
ment computer system 710 may also be configured to receive 
orders for inventory items entered via workstations 705A and 
705B and to provide information about the status of order to 
workstations 705A and 705B, such as whether an order was 
able to be fulfilled using available inventory. 
0141 Inventory management database 730 is a persistent 
data storage, Such as a relational database system. Inventory 
management database 730 may be used to store information 
related to inventory, orders and/or customer information. For 
example, inventory management database 730 may be used to 
store information about available inventory in a warehouse. 
Customer information, such as shipping and billing informa 
tion, and/or other information, such as customer order pref 
erences may also be stored in inventory management data 
base 730. Other information such as order information 
regarding pending and/or completed orders may also be 
stored in inventory management database 730. Inventory 
management database 730 further comprises an interface for 
accessing and/or modifying data stored in inventory manage 
ment database 730, such as via SQL and/or another query 
language. In some embodiments, inventory management 
database 830 may be implemented as a separate relational 
database system that is communicatively connected to con 
nected either directly or indirectly (such as through network 
750) to inventory management computer system 710, while in 
other embodiments, inventory management database 830 
may be integrated into inventory management computer sys 
tem 710. 

0142. One skilled in the art will recognize that inventory 
management system 700 is merely exemplary and that other 
configurations are also possible and that embodiments of the 
present invention are not limited to the configuration illus 
trated in FIG. 7. For example, according to some embodi 
ments, workstations 705A and 705B may communicate 
directly with inventory management database 730. 
0143 FIG. 8 is a simplified block diagram of a computer 
system that may be used to implement inventory management 
computer system 710 and/or workstations 805A and 805B 
according to an embodiment of the present invention. As 
shown in FIG. 8, computer system 800 includes a processor 
802 that communicates with a number of peripheral sub 

Dec. 24, 2009 

systems via a bus subsystem 804. These peripheral sub 
systems may include a storage Subsystem 806, comprising a 
memory subsystem 808 and a file storage subsystem 810, user 
interface input devices 812, user interface output devices 814, 
and a network interface subsystem 816. 
0144 Bus subsystem 804 provides a mechanism for let 
ting the various components and Subsystems of computer 
system 800 communicate with each other as intended. 
Although bus subsystem 804 is shown schematically as a 
single bus, alternative embodiments of the bus Subsystem 
may utilize multiple busses. 
0145 Network interface subsystem 816 provides an inter 
face to other computer systems, networks, and portals. Net 
work interface subsystem 816 serves as an interface for 
receiving data from and transmitting data to other systems 
from computer system 800. 
0146 User interface input devices 812 may include a key 
board, pointing devices such as a mouse, trackball, touchpad, 
or graphics tablet, a scanner, a barcode scanner, a touchscreen 
incorporated into the display, audio input devices such as 
Voice recognition systems, microphones, and other types of 
input devices. In general, use of the term “input device' is 
intended to include all possible types of devices and mecha 
nisms for inputting information to computer system 700. 
0147 User interface output devices 814 may include a 
display Subsystem, a printer, a fax machine, or non-visual 
displays such as audio output devices, etc. The display Sub 
system may be a cathode ray tube (CRT), a flat-panel device 
Such as a liquid crystal display (LCD), or a projection device. 
In general, use of the term “output device' is intended to 
include all possible types of devices and mechanisms for 
outputting information from computer system 700. 
0148 Storage subsystem 806 may be configured to store 
the basic programming and data constructs that provide the 
functionality of the present invention. Software (programs, 
code modules or instructions) that provides the functionality 
of the present invention may be stored in storage Subsystem 
806. These software modules or instructions may be executed 
by processor(s) 802. Storage subsystem 806 may also provide 
a repository for storing data used in accordance with the 
present invention. Storage Subsystem 806 may comprise 
memory subsystem 808 and file/disk storage subsystem 810. 
0149 Memory subsystem 808 may include a number of 
memories including a main random access memory (RAM) 
818 for storage of instructions and data during program 
execution and a read only memory (ROM) 820 in which fixed 
instructions are stored. File storage subsystem 810 provides 
persistent (non-volatile) storage for program and data files, 
and may include a hard disk drive, a floppy disk drive along 
with associated removable media, a Compact Disk Read Only 
Memory (CD-ROM) drive, an optical drive, removable media 
cartridges, and other like storage media. 
0150 Computer system 800 can be of various types 
including a personal computer, a portable computer, a work 
station, a network computer, a mainframe, a kiosk, a server or 
any other data processing system. Due to the ever-changing 
nature of computers and networks, the description of com 
puter system 800 depicted in FIG. 8 is intended only as a 
specific example for purposes of illustrating the an embodi 
ment of a computer system that may be used to implement the 
present invention. Many other configurations having more or 
fewer components than the system depicted in FIG. 8 are 
possible. 
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0151. While the embodiments described above may make 
reference to specific hardware and Software components, 
those skilled in the art will appreciate that different combina 
tions of hardware and/or software components may also be 
used and that particular operations described as being imple 
mented inhardware might also be implemented in Software or 
Vice versa. 
0152 Computer programs incorporating various features 
of the present invention may be encoded on various computer 
readable media for storage and/or transmission; Suitable 
media include magnetic disk or tape, optical storage media 
such as compact disk (CD) or DVD (digital versatile disk), 
flash memory, and the like. Such programs may also be 
encoded and transmitted using carrier signals adapted for 
transmission via wired, optical, and/or wireless networks 
conforming to a variety of protocols, including the Internet. 
Computer readable media encoded with the program code 
may be packaged with a compatible device or provided sepa 
rately from other devices (e.g., via Internet download). 
0153. Thus, although the invention has been described 
with respect to specific embodiments, it will be appreciated 
that the invention is intended to cover all modifications and 
equivalents within the scope of the following claims. 
What is claimed is: 
1. A method of allocating inventory comprising: 
receiving a request for one or more inventory items; 
accessing available inventory information identifying a 

plurality of inventory items available for fulfilling the 
request, the plurality of inventory items being grouped 
into one or more inventory item sets, each inventory item 
set comprising one or more inventory items, wherein a 
divisibility indicator is associated with each inventory 
item set indicating whether a breakup of the inventory 
item set into one or more Subsets is permitted; 

Selecting inventory item sets from the inventory informa 
tion that may be used to fulfill the inventory request with 
a minimum number of inventory item sets; and 

outputting the inventory sets to be gathered to fulfill the 
request. 

2. The method of claim 1 wherein selecting inventory item 
sets from the inventory information that may be used to fulfill 
the inventory request with a minimum number of inventory 
item sets further comprises: 

executing a selection method to select one or more inven 
tory item sets that may be used to satisfy the order with 
a minimum number of inventory item sets. 

3. The method of claim 2 wherein the selection method 
comprises a minimum deviation heuristic allocation method 
or a greedy allocation method. 

4. The method of claim 3 wherein the greedy allocation 
method is used as the selection method as the selection 
method when the one or more inventory items requested in the 
request are stored in standard pack quantities or in user 
grouped sets of inventory items. 

5. The method of claim 4 wherein selecting inventory item 
sets from the inventory information that may be used to fulfill 
the inventory request with a minimum number of inventory 
item sets further comprises: 

Selecting a standard pack quantity or a user-grouped set of 
inventory items to be divided one or more subsets if an 
order cannot be satisfied using available inventory item 
Sets: 

dividing the standard pack quantity or the user-grouped set 
of inventory items into a plurality of Subsets; and 
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selecting at least one of the subsets to be used to fulfill the 
inventory request. 

6. The method of claim3, wherein the minimum deviation 
heuristic allocation method is used as the selection method 
when the one or more inventory items requested in the request 
comprise indivisible inventory items. 

7. An inventory management system, wherein the inven 
tory management system is configured to: 

receive a request for one or more inventory items; 
access available inventory information identifying a plu 

rality of inventory items available for fulfilling the 
request, the plurality of inventory items being grouped 
into one or more inventory item sets, eachinventory item 
set comprising one or more inventory items, wherein a 
divisibility indicator is associated with each inventory 
item set indicating whether a breakup of the inventory 
item set into one or more Subsets is permitted; 

determine inventory item sets from the inventory informa 
tion that may be used to fulfill the inventory request with 
a minimum number of inventory item sets; and 

output the inventory sets to be gathered to fulfill the 
request. 

8. The inventory management system of claim 7 wherein 
the inventory management system, being configured to deter 
mine inventory item sets from the inventory information that 
may be used to fulfill the inventory request with a minimum 
number of inventory item sets further, is further configured to: 

executing a selection method to select one or more inven 
tory item sets that may be used to satisfy the order with 
a minimum number of inventory item sets. 

9. The inventory management system of claim 8 wherein 
the selection method comprises a minimum deviation heuris 
tic allocation method or a greedy allocation method. 

10. The inventory management system of claim 9 wherein 
the inventory management system is configured to use the 
greedy allocation method as the selection method when the 
one or more inventory items requested in the request are 
stored in standard pack quantities or in user-grouped sets of 
inventory items. 

11. The inventory management system of claim 10 wherein 
the inventory management system, being configured to deter 
mine inventory item sets from the inventory information that 
may be used to fulfill the inventory request with a minimum 
number of inventory item sets, is further configured to: 

select a standard pack quantity or a user-grouped set of 
inventory items to be divided one or more subsets if an 
order cannot be satisfied using available inventory item 
Sets: 

divide the standard pack quantity or the user-grouped set of 
inventory items into a plurality of Subsets; and 

select at least one of the subsets to be used to fulfill the 
inventory request. 

12. The inventory management system of claim 9 wherein 
the inventory management system is configured to use the 
minimum deviation heuristic allocation method as the selec 
tion method when the one or more inventory items requested 
in the request comprise indivisible inventory items. 

13. A computer readable medium storing a plurality of 
instructions for controlling a data processor to perform one or 
more tasks, the plurality instructions comprising: 

an instruction that causes the data processor to receive a 
request for one or more inventory items; 

an instruction that causes the data processor to access avail 
able inventory information identifying a plurality of 
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inventory items available for fulfilling the request, the 
plurality of inventory items being grouped into one or 
more inventory item sets, each inventory item set com 
prising one or more inventory items, wherein a divisibil 
ity indicator is associated with each inventory item set 
indicating whether a breakup of the inventory item set 
into one or more Subsets is permitted; 

an instruction that causes the data processor to determine 
inventory item sets from the inventory information that 
may be used to fulfill the inventory request with a mini 
mum number of inventory item sets; and 

an instruction that causes the data processor to output the 
inventory sets to be gathered to fulfill the request. 

14. The computer readable medium of claim 13 wherein 
the instruction that causes the data processor to determine 
inventory item sets from the inventory information that may 
be used to fulfill the inventory request with a minimum num 
ber of inventory item sets further comprises: 

an instruction that causes the data processor to execute a 
Selection method to select one or more inventory item 
sets that may be used to satisfy the order with a minimum 
number of inventory item sets. 

15. The computer readable medium of claim 14 wherein 
the selection method comprises a minimum deviation heuris 
tic allocation method or a greedy allocation method. 
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16. The computer readable medium of claim 15 wherein 
the greedy allocation method is used as the selection method 
when the one or more inventory items requested in the request 
are stored in standard pack quantities or in user-grouped sets 
of inventory items. 

17. The computer readable medium of 16 wherein the 
instruction that causes the data processor to determine inven 
tory item sets from the inventory information that may be 
used to fulfill the inventory request with a minimum number 
of inventory item sets further comprises: 

an instruction that causes the data processor to select a 
standard pack quantity or a user-grouped set of inven 
tory items to be divided one or more subsets if an order 
cannot be satisfied using available inventory item sets; 

an instruction that causes the data processor to divide the 
standard pack quantity or the user-grouped set of inven 
tory items into a plurality of Subsets; and 

an instruction that causes the data processor to select at 
least one of the subsets to be used to fulfill the inventory 
request. 

18. The computer readable medium of 15 wherein the 
minimum deviation heuristic allocation method is used as the 
selection method when the one or more inventory items 
requested in the request comprise indivisible inventory items. 
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